Control of in vitro maturation of bovine cumulus-oocyte complex by preovulatory granulosa cells.
The present study was designed to investigate 1) the influence of the secretions of follicular cells on the in vitro maturation of bovine cumulus-oocyte complexes (COCs) and 2) the origin of the factors controlling the metabolic function of cumulus cells during the preovulatory period. Preovulatory granulosa cells were collected from synchronized heifers either before or 7-9 hr after the luteinizing hormone (LH) surge, and their secretions were recovered after a 3 hr incubation. Follicular fluids (FFs) originating from the same follicles and sera from the same animals were also collected. The effects of FFs, sera, and secretions of granulosa cells on COC metabolism were compared during 24 hr of culture. FF stimulated cumulus expansion, progesterone secretion, and overall protein synthesis by COCs but decreased the amount of a major protein of 28 kDa. The time at which FF was collected influenced both cumulus expansion and protein synthesis by COCs. The effects of FF on COC metabolism were detected at the lowest protein concentration studied (0.073 mg/ml) and could be mimicked with serum, but only at a protein concentration 100-fold higher. The inhibitory effect of FF and serum on the amount of the 28 kDa protein was reproduced with the secretions of granulosa cells, acting at protein concentrations five- and 500-fold lower, respectively. However, the secretions of granulosa cells enhanced slightly cumulus expansion and had no effect on progesterone secretion and overall protein synthesis by COCs. These results suggest that COC metabolism is influenced both by endocrine and by local factors secreted by granulosa cells in response to gonadotropins. The paracrine control of COC metabolism by preovulatory granulosa cells could be exerted not only via intercellular contacts but also via substances secreted in FF.